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CROSS-REFERENCE TO RELATED APPLICATIONS 



[0001] This application claims the benefit of Korean Application No. P2003 -0002062, 
filed on January 13, 2003, which is hereby incorporated by reference as if fully set forth herein. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] The present invention relates to an air conditioning system and an air 
conditioning method, and more particularly, to the air conditioning system and the air 
conditioning method alternatively operating either a compression-type air conditioner or an 
evaporation-type air conditioner according to humidity of outdoor air in air conditioning mode. 
Discussion of the Related Art 

[0003] A cooling system is a kind of air conditioner cooling such interior as a living 
room, a dining room, a library and an office. In general, the cooling system includes a 
compressor, an outdoor heat exchanger (condenser), an expansion unit, and an indoor heat 
exchanger (evaporator) and cools the interior by refrigerant flow. 



[0004] Here, the compressor sucks and compresses a low pressure and low temperature 
refrigerant and send a high pressure and high temperature refrigerant out. And, the refrigerant 
flowed out from the compressor flows into the outdoor heat exchanger and flows out after heat 
radiating process in the outdoor heat exchanger. 

[0005] The refrigerant flowed out from the condenser flows into the expansion unit to be 
expanded to be suitable for evaporation. The expanded refrigerant flows back into the 
compressor after cooling the interior by going through an endothermic process in the indoor heat 
exchanger. 

[0006] When outside temperature is higher than inside temperature, the temperature of 
the interior maintains lower temperature than outdoor temperature by a cycle of refrigerant 
aforementioned. Also, when heat is generated from various kinds of machine or a computing 
device provided in indoors, the temperature of the interior is prevented from being increased. 

[0007] However, the cooling device by a compressor has problems as follows. First of 
all, when the refrigerant used in the cooling device is compressed, high noises and heavy 
vibrations are generated. The noises and vibrations generated from driving the compressor are 
main noises and vibrations from the cooling device and make a user displeased. 
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[0008] The cooling device by the compressor consumes large amount of electricity. 
Especially power consumption by the compressor places heavy weight and raises a problem in 
saving energy. 

[0009] Also, the cooling device by the compressor works in isolation of indoor air. The 
indoor air becomes dry and impure after operating the cooling device by the compressor for a 
predetermined time. Therefore, ventilation is needed. However, heat loss is generated during 
the ventilation. 

[0010] To cope with the above mentioned problems, there is needed a development of a 
cooling system generating less noises and vibrations, economizing electric power and reducing 
heat loss during ventilation. 

SUMMARY OF THE INVENTION 

[0011] Accordingly, the present invention is directed to an air conditioning system and 
an air conditioning method that substantially jobviates one or more problems due to limitations 
and disadvantages of the related art. 

[0012] An object of the present invention is to provide an air conditioning system 
generating less noises and vibrations and economizing electric power in air conditioning mode. 



[0013] Another object of the present invention is to provide the air conditioning system 
reducing heat loss during ventilation in air conditioning mode. 

[0014] Another object of the present invention is to provide a driving method of the air 
conditioning system consuming electric power according to humidity of outdoor air and 
effectively driving by minimizing heat loss. 

[0015] Additional advantages, objects, and features of the invention will be set forth in 
part in the description which follows and in part will become apparent to those having ordinary 
skill in the art upon examination of the following or may be learned from practice of the 
invention. The objectives and other advantages of the invention may be realized and attained by 
the structure particularly pointed out in the written description and claims hereof as well as the 
appended drawings. 

[0016] To achieve these objects and other advantages and in accordance with the 
purpose of the invention, as embodied and broadly described herein, an air conditioning system 
including a compression type air conditioner, an evaporation type air conditioner, and a control 
unit electrically connected to the evaporation-type cooling device and a humidity sensor and 
alternatively driving the compression-type air conditioner and the evaporation type air 
conditioner according to humidity of outdoor air transmitted from the humidity sensor in air 
conditioning mode. 



[0017] In another aspect of the present invention, the compression-type air conditioner 
includes a compressor compressing a refrigerant to a high temperature and high pressure state 
and releasing the compressed refrigerant, an outdoor heat exchanger carrying out heat exchange 
between the refrigerant and outdoor air, an indoor heat exchanger carrying out heat exchange 
between the refrigerant and indoor air, a passage control device alternatively guiding the 
compressed refrigerant to either the outdoor heat exchanger or the indoor heat exchanger 
according to a cooling or heating mode and an expansion device provided between the outdoor 
heat exchanger and the indoor heat exchanger for expanding the refrigerant. 

[0018] Meanwhile, the evaporation-type cooling device includes a blower sucking in and 
blowing outdoor air into the interior, and a humidifying device provided at an outlet side of the 
blower for supplying moisture to the air passing through. 

[0019] The humidifying device includes a cooling pad made of well-ventilated material 
containing moisture. In more detail, it includes a plurality of holes through which air passes. 

[0020] The blower includes a fan, in more detail, an axial flow fan or a centrifugal fan. 

[0021] Meanwhile, the evaporation-type cooling device further includes a tank storing 
refrigerant, a pump pumping refrigerant stored in the tank and a sprayer spraying the pumped 
refrigerant into the cooling pad. 
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[0022] Also, the evaporation-type cooling device provided at a side of the cooling pad 
further includes a filter removing dirt contained in the outdoor air. 

[0023] In more detail, the filter can be provided between the blower and the cooling pad 
or at the outlet side of the cooling pad for removing dirt flowed in together with the outdoor air. 

[0024] Meanwhile, a driving method of the air conditioning system provided to achieve 
the object of the present invention includes steps of measuring humidity of outdoor air at the 
humidity sensor when the power of the air conditioning system is on; comparing humidity of 
outdoor air with predetermined humidity; driving a first cooling device circulating refrigerant by 
using a compressor for cooling the interior when humidity of outdoor air is higher than 
predetermined humidity and driving a second cooling device cooling the interior by sucking 
outdoor air with low relative humidity, increasing the relative humidity through humidifying and 
cooling process and providing the air into the interior when humidity of outdoor air is lower than 
predetermined humidity. 

[0025] The driving method of the air conditioning system generates less noises and 

I 
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vibrations, economizes electric power and reduces heat loss during ventilation. 

[0026] It is to be understood that both the foregoing general description and the 
following detailed description of the present invention are exemplary and explanatory and are 
intended to provide further explanation of the invention as claimed. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0027] The accompanying drawings, which are included to provide a further 

understanding of the invention and are incorporated in and constitute a part of this application, 

illustrate embodiments of the invention and together with the description serve to explain the 

principle of the invention. In the drawings; 

[0028] FIG. 1 illustrates a schematic view of an air conditioning system according to the 

present invention. 

[0029] FIG. 2 illustrates a structural view of an air conditioning system according to the 
present invention. 

[0030] FIG. 3A and 3B illustrate a drawing illustrating the driving method of an air 
conditioning system in cooling mode in order according to the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 
[0031] Reference will now be made in detail to the preferred embodiments of the present 
invention, examples of which are illustrated in the accompanying drawings. Wherever possible, 
the same reference numbers will be used throughout the drawings to refer to the same or like 

i 

parts. 
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[0032] Function of an air conditioning system will be explained to help understand the 
present invention. The air conditioning system has a function of adjusting air temperature, 
humidity, an air motion and air cleanliness in a specified area according to a use. For example, 
the function of the air conditioning system is cooling or heating an indoor room such as a house, 
an office and a restaurant. On the other hand, a cooling system cools all indoor rooms and 
corresponds to a kind of the air conditioning system. 

[0033] In general, the air conditioning system includes a compressor, an outdoor heat 
exchanger, an expansion device and an indoor heat exchanger. The air conditioning system 
cools or heats interior by changing a state of a flowing refrigerant through heat exchange. 

[0034] FIG. 1 is a schematic view illustrating a configuration of the air conditioning 
system according to the present invention. FIG. 2 is a configuration of a first embodiment of the 
present invention. 

[0035] Referring to FIG. 1, the air conditioning system includes a compression-type air 
conditioner A; an evaporation-type cooling 'device B; a humidity sensor C measuring humidity of 
outdoor air; and a control unit D electronically connected to the compression-type air conditioner 

Ik* 

A, the evaporation-type cooling device B and the humidity sensor C so as to alternatively drive 
either the compression-type air conditioner or the evaporation-type cooling device according to 
the humidity of outdoor air transmitted from the humidity sensor C. 
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[0036] The compression-type air conditioner A includes a compressor 1 compressing a 
refrigerant to a high temperature and high pressure state and discharging the compressed 
refrigerant; an outdoor heat exchanger 2 carrying out heat exchange between the refrigerant and 
outdoor air; an indoor heat exchanger 4 carrying out heat exchange between the refrigerant and 
indoor air; and a passage control device 5 alternatively guiding the compressed refrigerant to 
either the outdoor heat exchanger or the indoor heat exchanger according to the cooling or 
heating mode; and an expansion device 3 provided between the outdoor heat exchanger and the 
indoor heat exchanger for expanding the refrigerant. The passage control device 5 can include 
an erosion control valve. 

[0037] The compression-type air conditioner drives either cooling or heating mode. The 
heating process by the compression-type air conditioner A includes steps that the refrigerant 
compressed to the high-temperature and high-pressure state at the compressor 1 flows into the 
indoor heat exchanger 2 to exchange heat with indoor air after passing through the passage 
control device 5. That is, the refrigerant expanded to the low-temperature and low-pressure state 
at the expansion device discharges heat into indoor air. The expanded refrigerant at the 
expansion device 3 flows into the outdoor heat exchanger 4 to exchange heat with outdoor air. 
That is a process of absorbing heat from outdoor air. 

: 
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[0038] The cooling process of the compression-type air conditioner A includes steps that 
the refrigerant compressed to a high-temperature and high-pressure state at the compressor 1 
flows into the outdoor heat exchanger 2 to exchange heat with outdoor air after passing through 
the passage control device 5. That is, the refrigerant expanded to a low-temperature and low- 
pressure state at the expansion device after generating heat into outdoor air. The expanded 
refrigerant at the expansion device 3 flows into the indoor heat exchanger 4 to exchange heat 
with indoor air. That is a process of absorbing heat of indoor air. 

[0039] Hereinafter an operation of the compression-type air conditioner in cooling mode 
will be explained. The compression-type air conditioner A is called as a first cooling device and 
the evaporation-type cooling device B is called as a second cooling device. 

[0040] The second cooling device includes a blower 1 1 sucking in and blowing outdoor 
air into the interior and a humidifying device supplying humidity to outdoor air passing through 
the outlet of the blower. 

[0041] The cooling process of the second cooling device includes steps that outdoor air 
of low humidity is sucked and blown into the interior by the blower 1 1, and passes through the 
interior of the humidifying device 12 provided at an inside of the blower 11 for a humidifying 
and cooling process. Air of low-temperature and high-humidity cools the interior. 



[0042] Hereinafter, an embodiment according to the present invention will be explained 
referring to FIG. 2 and FIG. 3A and 3B. The basic composition of the present invention 
according to the embodiment is the same as aforementioned, and the same explanation will be 
omitted. The following is characteristic composition, connections, and an action of system and a 
driving method according to the embodiment. As illustrated in FIG. 2, a basic composition and 
an action of the first cooling device are the same as mentioned above and will be omitted. 

[0043] Meanwhile, the humidifying device 12 of the second cooling device B of FIG 1 
includes a cooling pad 120 made of well-ventilated material containing moisture. In more details, 
the cooling pad having an absorptive property includes a plurality of holes through which air 
passes. The blower 11 includes a fan, specifically, an axial flow fan 110 or a centrifugal fan. 
That is, outdoor air is blown into the interior by rotations of the blower. 

[0044] The second cooling device B also includes a tank 130 for storing refrigerant. The 
tank can be provided at anywhere such as a top surface, a side or a bottom surface of the cooling 
pad. Only if when the tank is provided at a lower place than the cooling pad, the second cooling 




sprayer 1 50 for spraying the pumped refrigerant to the cooling pad. 
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[0045] In this case, it is desirable that the sprayer is provided at the air inlet side of the 
cooling pad 120 to increase absorbency of the sprayed moisture to the cooling pad 120 because 
air discharged from the axial flow fan 1 10 flows in the direction of the cooling pad 120. 

[0046] Alternatively, the cooling pad can be detachably provided in the present 
invention instead of installing the pump and the sprayer. That is, when moisture of the cooling 
pad is insufficient by driving the second cooling device B, a user can detach the cooling pad to 
supply moisture and put it back to use it. 

[0047] When the tank 130 is provided to cover a bottom of the cooling pad 120 and the 
cooling pad is soaked in refrigerant to absorb moisture, moisture is supplied to a certain level 
without having the pump 140 and the sprayer 150. 

[0048] The second cooling device further includes a filter 160 provided at a side of the 
cooling pad for removing dirt in outdoor air. In more details, the filter 160 provided between the 
axial flow fan 1 10 and the cooling pad 120 or at the outlet side of the cooling pad for removing 
dirt flowed in together with outdoor air. 

[0049] The first cooling device A and the second cooling device B are electrically 
connected to the control unit D. The control unit D alternatively drives either the first cooling 
device A or the second cooling device B according to outdoor air humidity measured by the 
humidity sensor. 
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[0050] The following is the cooling process by the second cooling device B. First of all, 
dry air of outside is sucked by the axial flow fan 110 and blown into the interior. Dirt in the 
blown air is removed when the air passes through the filter 160. Air passed the filter 160 passes 
through the cooling pad 120 for the humidifying and cooling process. The cooled air is supplied 
to the interior and cools the interior. 

[0051] Meanwhile, when refrigerant stored in the tank 130 is pumped and sprayed by 
the sprayer 150, the sprayed refrigerant not only directly moisturizes dry air flowing into the 
interior but also replenishes the cooling pad 120 with moisture consumed during the humidifying 
and cooling process. 

[0052] Hereinafter, a driving method for the cooling mode of the air conditioning system 
provided as mentioned above in best condition will be explained referring to the composition of 
the air conditioning system and drawings. That is, a driving method of reducing noises and 
vibrations, economizing electricity and properly ventilating indoor air will be explained referring 
to FIG. 3A and 3B. 

[0053] First of all, when power of the air conditioning system is on, the humidity sensor 
measures the humidity of outdoor air (S10). The driving method includes steps of comparing the 
humidity of outdoor air with predetermined humidity in the control unit (S20). That is 
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estimating weather the humidity of outdoor air is higher than the predetermined humidity in the 
control unit. 

[0054] When the humidity of outdoor air is higher than the predetermined humidity in 
the control unit after the steps above, the first cooling device is operated for cooling the interior 
by using the compressor to circulate the refrigerant. 

[0055] On the contrary, when the humidity of outdoor air is lower than the 
predetermined humidity in the control unit, the second cooling device is operated to cool the 
interior by sucking outdoor air with low relative humidity to increase the relative humidity and 
supplying the high relative humidity air into the interior. 

[0056] When the first cooling device is operated first (S31), the first cooling device 
keeps operating in a state that the interior is airtight and the indoor air becomes dry and dirty 
after a predetermined operating time. Therefore, it is desirable that the driving control method 

further includes a step of operating the second cooling device for ventilation of the interior after 

■V '.-ft. 

a predetermined operating time of the first cooling device (S40). 

[0057] It is desirable to determine the ventilation period in consideration of relative 

-if 

humidity of outdoor air, air-conditioned temperature and the mean humidity at which level a user 
feel comfortable. 
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[0058] Also, the driving control method further includes a step of re-operating the first 
cooling device when the temperature of the interior is higher than the predetermined temperature, 
stopping the operation of the cooling system when the temperature of the interior is lower than 
the predetermined temperature (S50) after operating the second cooling device for ventilation of 
the interior for a predetermined operating time. 

[0059] Meanwhile, if the second cooling device is operated first, the driving control 
method further includes a step of operating the first cooling device when the temperature of the 
interior is higher than the predetermined temperature, and stopping the operation of the second 
cooling device when the temperature of the interior is lower than the predetermined temperature 
(S60) after operating the second cooling device for a predetermined operating time. 

[0060] An effect of the present invention formed as mentioned above is summarized as 
follows. First, according to the present invention, the first and second cooling devices are 

alternatively used according to the humidity of outdoor air in the air-conditioning mode and 

."* ' • 

noises and vibrations are reduced compared to^when the first cooling device is used only. 

'% 

[0061] Second, according to the present invention, the first and second cooling devices 
are alternatively used according to the humidity of the outdoor air in the air-conditioning mode 

and the consumption of electricity is reduced. Driving the compressor consumes large amount of 

i 

electricity. 
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[0062] Third, according to the present invention, the second cooling device is used for 
ventilation and for maintaining the interior temperature after the first cooling device is used for a 
predetermined time. When the first cooling device is used only, heat loss is large during the 
ventilation. 

[0063] It will be apparent to those skilled in the art that various modifications and 
variations can be made in the present invention without departing from the spirit or scope of the 
inventions. Thus, it is intended that the present invention covers the modifications and variations 
of this invention provided they come within the scope of the appended claims and their 
equivalents. 
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